INTRODUCTION
The use of microwave energy /1-4/ instead of conventional heating often results in good yields in very short times. Such reactions can be manifested in several ways including:
Highly accelerated reaction time Improved yield in many cases Stereoselectivity in some cases 1 Correspondence to :
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Reduction in side products
Limited amount of solvents needed as reaction medium Successful product formation in some reactions that fail under conventional conditions, and
Simplification and improvement of classical synthetic method etc.
Boron is essential for healthy plants and also plays a part in carbohydrate metabolism, hormone action and membrane formation /5/. The metal complexes of thiosemicarbazone, semicarbazone and benzothiazoline of 3,4,5-trimethoxybenzaldehyde are of great interest due to their structural importance and their pharmacological applications. These complexes have very progressive importance in bioinorganic chemistry. Organoboron compounds are used as a source of radicals 161.
It is known that boron is an essential element; it is involved in nucleic acid synthesis and possibly linked to adequate provision of pyrimidine nucleotides. The coordination linkage of the boron atom is more stable for nitrogen than for oxygen or sulfur /7/. In addition, such ligands are significant and interesting not only for their pharmacological properties as antibacterial, anticancer, antiviral and antifungal agents /8,9/ but also for their capacity for chemical recognition of anions and metals of biochemical, medicinal and environmental importance /10,11/. Keeping these facts in view we have reported the synthesis, characterization and biological activity of boron complexes with TBTSCZH, TBSCZH and TBBZTH as ligands.
EXPERIMENTAL
All the chemicals and solvents were dried and purified by the standard methods. All the preparations were done under anhydrous conditions.
Preparation of the Ligands
Two different routes were employed for the synthesis of the ligands. These are -(A)For microwave-assisted synthesis of ligands TBTSCZH, TBSCZH and TBBZTH the thiosemicarbazide, semicarbazide.hydrochloride and 2-aminothiophenol were reacted with 3,4,5-trimethoxybenzaldehyde, in ethanolic media, using a conventional microwave oven, where the consumption of ethanol as solvent is very little (1-2 ml). The reactions were completed in a short period (4-8 minutes). The completion of the reaction was checked by TLC.
(B)For comparison purposes, the above ligands were also synthesized by the thermal method. For this the weighed amounts of 3,4,5-trimethoxybenzaldehyde and thiosemicarbazide, semicarbazide hydrochloride and o-aminothiophenol were mixed together in 100 ml ethanol in a 250 ml beaker. The contents were refluxed for 4-16 hrs. on an oil bath. The solid products were precipitated. These were dried in vacuum and recrystallized from the same solvent. A comparison between the thermal method and the microwave method is given in Table I . The ligands used are:
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CH=N-NH-C-NH 2 II s OCH, OCH 3 (TBTSCZH) CH=N-Ν Η-C-NH 2 Ο OCH, CH=N-N=C-NH 2 SH OCH, OCH, CH==N-Ν =C-NH 2 I OH OCHi OCHi OCH,(TBSCZH)
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(TBBZTH)
Preparation of the Complexes (A) Microwave method:
In microwave-assisted synthesis the reactions of [(Ph)B(OH) 2 ] with the ligands (TBTSCZH, TBSCZH and TBBZTH) were carried out in 1:1 and 1:2 molar ratios, using 2-3 ml of dry benzene as a solvent, in a microwave oven. The products were recovered from the microwave oven and dried under reduced pressure.
The resulting products were repeatedly washed with dry cyclohexane and then finally dried at 40-60°C / 0.5 mm for 3-4 hours.
(B) Column (Thermal) method:
These organoboron(III) complexes were also synthesized by the thermal method. In the thermal method instead of 4-7 minutes reactions were completed in 13-16 hours and yield of products were also less than obtained by the microwave-assisted synthesis. The physical properties and analytical data of these complexes are given in Table II .
Analytical Methods and Physical Measurements
Nitrogen and sulfur were determined by Kjeldahl's and Messenger's methods, respectively. Molecular weights were determined by the Rast Camphor Method. Electronic spectra were recorded on Hitachi-U-2000
spectrophotometer. IR spectra were recorded as KBr pellets on a Perkin-Elmer 577 grating spectrophotometer. The 'H NMR spectra were recorded on a JEOL AL 300FT NMR in DMSO-d 6 using TMS as an internal standard. 
RESULTS AND DISCUSSION
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Spectral Studies
UV Spectra
The UV spectra of the ligands TBTSCZH and TBSCZH exhibit three intense maxima at ca. 250, 345 and 420 nm. The band at ca. 250 nm is assignable to π-π* (benzenoid) electronic transitions. The bands at ca. 345
and 420 nm in the spectra of the ligands are due to π-π* and η-π* transitions, respectively, within the >C=N-chromophores. The appreciable hypsochromic shifting of the third band in the spectra of the complexes may be attributed to the coordination of the azomethine nitrogen to the boron atom. The UV spectrum of the ligand TBBZTH consists of two bands around 250 and 315 nm, characteristic of benzothiazolines. These may be attributed to the φ-φ* and π-π*(benzenoid) transitions, respectively. A new band around 400nm, due to η-π* electronic transitions of the azomethine group, is observed in the spectra of the complexes, but is absent in the free ligand and thus proves the benzothiazoline nature of the third ligand.
IR spectra
The infrared spectra of the ligands TBTSCZH and TBSCZH exhibit medium intensity bands in the region 
'Η NMR Spectra
The 'H NMR spectra of the free ligands and the boron(III) complexes were recorded in DMSO-d 6 (Table   III) . The free ligands TBTSCZH and TBSCZH exhibit a singlet at δ 11.32 -12.40 ppm due to the -NH On the basis of the above discussion, the following geometry can be proposed for the organoboron(III) complexes.
1:1 1:2 Antimicrobial Screening
The antifungal activity was evaluated against Fusarium oxysporum and Aspergillus niger using standard food poison technique. The linear growth of the fungus was recorded by measuring the diameter of colony after 96 hr and the percentage inhibition was calculated as 100(C-T)/C, where C and Τ are the diameters of the fungus colony in the control and test plates, respectively. Antibacterial activity was tested against
Escherichia coli and Pseudomonas cepacicola by the paper disc method (Table IV) . The results indicate (Tables IV and V) that these compounds exhibit antimicrobial properties and the boron derivatives show more inhibitory effect than do the parent ligands. The enhanced activity of the boron complexes compared to the free ligands may be ascribed to the chelation theory. It is natural to hypothesize that more lipophilic compounds are more active simply because they enter the lipoid layers of the cell membrane more rapidly.
Since the boron complexes inhibit the growth of microorganisms, it is assumed that the production of ATP and enzymes is being affected by the microorganisms as they are unable to utilize food for themselves: intake of nutrient decreases and consequently growth diminishes. At lower concentration activity of the organism will be slowed down and the organism may be able to grow at a slow rate; while at higher concentration more enzymes will become inhibited leading to a quicker death of the organism. 
